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(54) CnUPTOBO-B03flyiiJHblfi TOn/lMBHbIM 3J1EMEHT 

(57) Pe(£epaT: 

H3o6peTeHne othochtcb k o6/iacTH 

TOn/IMBHblX 3/ieMeHTOB, B MaCTHOCTH K 
CnnpTOBO-B03AyiUHblM TOnJIMBHbIM 3/ieMeHTaM 

(CBT3) w MoweT 6wTb McnonbaoBaHo npn 
nponaBOACTBe reHepaTopoB Ha ocHOBe 
yica3aHHbix CBT3. ComacHo H3o6peTeHwo 
CBT3 coAepxMT aHOAHyK) Kaiwepy c 

)KHAKOCTHblM KaTaJIklTkmeCKM aKTHBHblM aHOAOM, 

B03AyiiiHyK) KaMepy c KaTa/iMTHMecKH aianBHbiw 

ra30AMC|x4)y3HOHHblM K3TOAOM, 3JieKTpOJlHTHyiO 

Kawepy c jkhakum h MeM6paHHbiM 
3JieKTponnTaMM, pacnonoweHHyio Me)KAy 

lOTOAOM M aHOAOM, npM 3TOM B KaMeCTBG 

>KMAKoro aneiapojiMTa ncno/ib3yeTCfl BOAHbifl 
pacTBop i^enoMn, a b KanecTBe KaTOAHoro 
KaTannaaTopa ncnorib3yeTCfl Henna™ HOBbii* 
KaTariM3aTop t TonepanTHbifi no OTHOweHHK) k 
cnnpTy. B KaqecTBe MeM6paHHoro oneKTpoiiMTa 
Mo>KeT ncnoiib30BaTbc« nopucTan MaTpHLja, 
HanpuMep, M3 ac6ecra, nponnTaHnan menoHHbiM 

3/ieKTpOJ1MTOM. MJ1M aHHOHOOOMeHHafl 

MeMCpaHa, HanpuMep, H3 nojin6eH3HMHAa3ona. 
AonvipoBaHHoro MOHaMM OH. B KaMecTBe KaTOAa 
MoweT Mcnonb30BaTbCfl AByxcnoftHbiR 
ra30An4>c|)y3UOHHbifi s/ieicrpoA c rnflpocf)nnbHbJM 
3anopHbiM cnoeM, o6pameHHbiM b cTopoHy 

3/ieKTDO/lMTHOft KaMepbl, W aKTMBHbIM CflO©M, 

o6paa\eHHbiM b CTopoHy B03AywHoR KaMepu, 
nnn c rnApoc}X)6HbiM 3anopHbiM cnoeM, 
o6pau4eMHbiM b CTopoHy BosAywHofl KaMepbl, n 

aKTMBHbIM CJlOeM, 06paUHeHHblM B CTODOHy 
3/ieKTponHTHOfi KaMepbl. AHOA MO)KeT COCTOflTb 

M3 aKTMBHoro c/iofl, coAepwamero 3-7 Mac.% 
0ToponnacTa, m MeM6paHbi Ha ocHOBe 
nonn6eH3HMHAa3ona, m aKTHBHoro cnoa, 
coAep)Kainero 2-7 Mac.% normoeHSUMMAasona, 
n MeM6paHbi Ha ocHOBe nonn6eH3kiMHAa30Jia, 



M3 nopwcTotf HHKeneBO^ neHTbi, 3anoriHeHHoB 
nonn6eH3MMHA93onoM, h aKTHBHoro enow, 
coAepwaujero 3-7 Mac.% cfeToporuiacTa, M3 
nopwcToR HHKeneBofl neHTbi, 3anojiHeHHofl 
nonn6eH3MMHAa3onoM, m aicrnBHoro cnofl, 
coAepwamero 2-7 Mac.% nojin6eH3HMHAa30Jia, 
ktih H3 acoecTa, nporiHTaHHoro 
nonn6eH3MMHAa3onoM, \a aKTMBHoro cnon, 
coAep>Kamero 3-7 Mac.% cfcToponnacTa m 2-7 
Mac.% no/in6"eH3HMMAa30/ia. B KanecTBe 
aHOAHoro KaTajiH3aTopa ncno/ib3yeTcn cucTeMa 
HMKenb-pyTeHU^, a b KanecTBe KaTOAHoro 
KaTann3aTopa ncnojib3yeTC« cepe6po Ha 
yrnepoAHOM nocmene npw coA©P?KaHHM 
cepeCpa 7-18 Mac.%. B KanecTBe yrxiepoAHoro 
HOCMTenn Ann cepe6pwHoro KaTann3aTopa 
MoxeT Mcno/ib30BaTbcfl caMa una rpac£nT c 
yAe/ibHo^ nosepxHocTbio He MeHee 60-80 
m 2 /r. B iotoahom KaTann3aTOpe MoryT 
Mcno/ib30BaTbc« nupononnMepw NLt-KOMn/ieKCOB 
Ha yrnepoAHOM HocnTene npn coAepxaHMH 
nupononnMepa 10-20 Mac.%. B KanecTBe 
ymepoAHoro HOCMTenn ahh nupononnMepHoro 
KaTannsaTopa MoxeT ncnoxib30BaTbCfl caxa vuikt 
rpa(|)MT c yAe/ibHo^ noBepxHocTbio He HWKe 
60-80 M 2 /r. B aHOAHOM KaTannsaTope cucTeMbi 
HMKerib-pyTeHHf^ MoxeT ncnojib30BaTbcn HHKexib 
PeHe« npM cooTHOiueHMH Ni : Al, paBHOM 50:50. 
HMKejib PeHefl moxgt AononHHTenbHO 
coAepxaTb AOoaBKy MOjin^AeHa npw 
cooTHOiLieHUM Ni : Al : Mo, paBHOM 40 : 50 : 
10. AHOAHbifl KaTariM3aTop Mo>KeT 
Aono/iHMTe/ibHo npoMOTupoBaTbcw nnaTHHO«. 
CoAepKaHiie nnaTMHU m pyTeHun b aHOAHOM 
KaTann3aTope MoxeT cocTaanflTb 8-15 Mac % 
npw coAepxaHnn nnaTMHW 0,08-0,3 Mac.%. 
n/iaTMHa h pyTeHMft Moryr npucyTCTBOBaTb b 
aHOAHOM KaTa/iM3aTope b BMAe KpMCTaiuioB 
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noBepxHOCTbto 45-60 M/r. Ahoa mo>k©t wweTb 
TpexcnoftHyK) cTpyicrypy, BKnicwaioi^yK) 
nopucTyio ocHOBy, cnofl, ^feu^eHHbift k 

a/ieicrponnTy, 3ano/iHeHHbiM 

nOJln6eH3HMMfl330J10M t M aKTHBHblft CJ10&, 

coflepwaiUMfl KarannaaTop n 

nonn6eH3HMHA930Xi. TexmmecKViM pe3ynbTaTOM 
M3o6peTeHH« HBJifleTCH noBbiujeHne 

SCtXfeeiCTMBHOC™ M CHHKeHMe CTOHMOCTH CBT3. 

25 3.n. <|>jibi, 1 hji. 
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(54) AIR-SPIRIT FUEL CELL 

(57) Abstract: 

FIELD: fuel cells; air-spirit fuel cells 
for building generators about them. 
SUBSTANCE: proposed fuel cell has anode 
chamber holding catalyst-active liquid 
anode, air chamber accommodating catalyst- 
active gas-diffusion cathode, electrolytic 
chamber holding liquid and membrane 
electrolytes dispose between cathode and 
anode; aqueous alkali solution is used here 
as liquid electrolyte and non-platinum 
catalyst tolerant to spirit, as cathode 
catalyst. Porous matrix such as asbestos one 
impregnated with alkali electrolyte or 
anion-exchange membrane, for instance that 
made of polybenzimidazole doped with OH ions 
can be used as membrane electrolyte. 
Double-layer gas-diffusion electrode 
incorporating water-absorbing barrier layer 
facing electrolyte chamber and active layer 
facing air chamber or water-repelling 
barrier layer facing air chamber and active 
layer facing electrolyte chamber can be used 
as cathode. Anode can be built of active 
layer incorporating 3+7 mass percent of 
fluoroplastic and polybenzimidazole base 
membrane, of active layer incorporating 2+7 
mass percent of polybenzimidazole and 
polybenzimidazole base membrane, of 
polybenzimidazole filled porous nickel band 
and active layer incorporating 3+7 mass 
percent of fluoroplastic, of 

polybenzimidazole filled porous nickel band 
and active layer incorporating 2 + 7 mass 
percent of polybenzimidazole, or of 



polybenzimidazole impregnated asbestos and 
active layer incorporating 3+7 mass percent 
of fluoroplastic and 2 + 7 mass percent of 
polybenzimidazole. Used as anode catalyst is 
nickel-ruthenium system and as cathode 
catalyst, carbon -carried silver with silver 
content of 7 + 18 mass percent. Carbon black 
or graphite of specific surface area of 60 + 80 
m 2 /g can be used as carbon medium for 
silver catalyst. Carbon -carried pyrolized 
polymers of N4 complexes with pyrolized 
polymer content of 10 + 20 mass percent can 
be used as cathode catalyst. Carbon black or 
graphite with specific surface area of 
minimum 60 + 80 m 2 /g can be used here as 
carbon medium. Rhenium nickel can be used in 
anode catalyst of nickel-ruthenium system, 
Ni : Al ratio being 50 : 50. Rhenium nickel 
may include in addition molybdenum dope, Ni 
: Al: Mo ratio being 40 : 50 : 10. Anode 
catalyst can be promoted in addition with 
platinum. Platinum and ruthenium content in 
catalyst may be 8 + 15 mass percent with 
platinum content of 0.08 + 0.3 mass percent. 
Platinum and ruthenium may be contained in 
anode catalyst in the form of Pt-Ru alloy 
crystals measuring 5+7 mm with specific 
surface area of 45 + 60 m 2 /g. Anode can be 
made as three-layer structure incorporating 
porous base, polybenzimidazole filled and 
electrolyte facing layer, and active layer 
incorporating catalyst and 

polybenzimidazole. EFFECT: enhanced 
efficiency and reduced cost of air-spirit 
fuel cell. 26 cl, 1 dwg, 2 ex 
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TOn/lUBHblX 3/ieMeHTOB, B MaCTHOCTH K 
CnnpTOB0-BO3/yilJHblM TOn/lMBHblM 3/ieMeHTaM 

(CBT3), m Moxer 6biTb no^^aoBaHO npn 
nponaBOACTBe reHepaTopo^Pna ocHOBe 
yK33aHHbix CBT3. 

npefltuecTByioiuuM ypoBeHb TexHMKM 
H3BecTeH CBT3, coAepwamMfl 

KaTannTMMecKM aKTMBHbie shor m KaTOA, 
pa3AeneHHbie npoTOHnpoBOAfliUMM 
nonnMepHbiM MeM6paHHbiM sneicrpojiMTOM (cm. 
naTGHT CliJA 5599638, kti. H 01 M 8/10, 1997). 

HeaocTaTOK AaHHoro CBT3 CBflsaH c 
ncnojib30BaHneM npoTOHnpoBOAflujero 
nojiMMepHoro MeM6paHHoro aneicrponnTa, 
KOTopwtf Tpe6yeT noAAepaoHMfl anawHOCTM 
MeM6paHbi b 3aflaHHOM y3KOM A^anasoHe, mto 
orpaHkwwBaeT B03MO)KHOcTb era 

HCnOJlb30BaHMfl. npH 3TOM HeOOXOAMMO 

npuMeHenne cnowHbix cfcyHKijMOHanbHbix cxeM, 
o6ecneMHBaiomnx noA^epwaHMe 3aAaHHOM 
BJiaacHoc™. Kpoiwe Toro, HanMMne 3HaMMTeribHOM 
AMO>})y3MM cnnpTa Mepe3 sneicrpoJiMTHyK) 
MeM6paHy k KaTOfly cHuxaeT 3cJxf)eKTMBHOCTb 
pa6oTbi CBT3 u yMeHbiuaeT ero pecypc 3a cneT 
oTpasneHUfl cnwpTOM KaTOAHoro KaTa/iM3aTopa. 

H3 n3BecTHbix CBT3 HaMOonee 6dm3kmm no 
co Boxy n hoctm cymecTBeHHbix npusHaKOB v\ 
AocTuraeMowy TexHMMeocoMy pe3ynbTaiy 
flB/ifleTc* CBT3, coAepwaiuMtf aHOAHyio KaMepy 

C WHAKOCTHbIM KaiariHTHMeCKM aKTMBHbiM 

aHOAOM, BOSAyuJHyio KaMepy c KaTariMTHMecKH 

aKTMBHbiM ra30AH<J)$y3HOHHblM K3TOAOM, 

oneKTpo/inTHyio KaMepy c >kmakmm kmc/iothum h 
MeM6paHHbiM 3neKTponwTaMM (cm. 
MewAyHapoAHyK) 3aflBKy WO 01/39307, kh. H 01 
M 8/00, 2001). HeAOCTaTKOM yKa3aHHoro CBT3 
HB/ineTCfl ncnonb30BaHne 
Koppo3MOHHO-aKTMBHoro, pacnono>KeHHoro 

Me>KAy KaTOAOM H aHOAOM KUCJlOTHOrO 

oneiapojiMTa, mto yAopowaeT KOHCTpyKunio 
CBT3 M3-3a orpaHnneHHoro Bbioopa 
KOHCTpyKi^MOHHbix MaTepManoB M 

He06X0AMM0CTH MCnOJlb30BaHHfl KaTanH3aTODOB 

H3 6naropoAHbix MeTannoB. 

CymHocTb M3o6peTeHM« 

3aAaMew h 306 peTe h n r HBfifleTCfl cosAaHHe 
CBT3, o6naAaK)inero BbicoKOft 

3(t>(t>eKTMBHOCTbK) 1A HM3KOM CTOMMOCTbK). 

YKa3aHHb^ TexHusecKn^ pe3yjibTaT 
AOCTuraeTcn TeM, mto b cnnpTOBO-B03AyuJHbiCi 
ToruiHBHbivi 3/ieMeHT, coAepwamMfl aHOAHyio 

KaMepy C WMAKOCTHblM KaTaniiTMMeCKM aKTMBHbiM 

aHOAOM, B03AyiiJHyK) KaMepy c KaTa/iMTMMecKn 

aKTMBHbIM ra30AMC|)4)y3HOHHblM KaTOAOM, 

sneicrpoJiHTHyK) KaMepy c kmakmm m 
MeM6paHHbtM 3/ieKrponnTaMH, pacnonoweHHyio 
Me>KAy KaTOAOM m aHOAOM, cornacHo 
M3o6peTeHnio b KanecTBe >KMAKoro s/ieiapo/inTa 
ncnoribsyeTCfl boahum pacTBOp ii^enoMM, a b 
KanecTBe KaTOAHoro KaTannsaTopa 
ncnonb3yeTC« HennaTMHOBbii* KaTann3aTop, 
TonepaHTHW^ no OTHOweHMK) k cnnpTy. 
RpuMeHeHne me/ioMHoro sneiapo/iMTa 
no3Bon«eT ncnonbsoBaTb 6onee 

KOHL^eHTpHDOBaHHyiO CnnpTOBO-BOAAHyK) CMeCb, 

mto noBbiiuaeT sneicTpuMecKne xapaicrepMCTKM 
CBT3, oGnervaeT Bbi6op KOHCTpyKijMOHHbix 
MaTepnanoB m AonycKaeT ncnojib30BaHne 
KaTannsaTopoB M3 He6xiaropoAHb»x MeTarmoB, 
mto yMeHbiuaeT CTOMMOCTb CBT3. 
Wcno)ib30BaHne HennaTHHOBoro KaTa/iM3aTopa, 
To/iepaHTHoro no oTHoweHmo k cnnpTy, 
no3BonfleT npeAOTBpaTMTb OTpaB/ieHMe 
KaTOAHoro KaTaJiM3aTopa AUC^yHA^pyioii^MM 
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sneicrpMHecKHX xapaKTepHCTMK CBT3. 

L4enecoo6pa3HO, mto6w b KaMecTBe 
MeM6paHHoro ane^fcuTa ncnonb30Banacb 
nopHCTaa MaTpvma,^^inTaHHa« lue/ioMHUM 
sneKTpo/inTOM. l4cnonb30BaHne yKa3aHHOfl 
MaTpuL^bi nosBonneT orpaHMHUTb A^c|x|)y3nio 
cnnpia ot aHOA9 k KaTOAy m npeAOTBpaTMTb 
CHMKeHne xapaKTepHCTMK CBT3 M3-sa 
caMopaspHAa 

I4enecoo6pa3Ho, mto6w b KaMecTBe 
nopMcroft MaTpMi^bi Mcnonb30Banacb 
acoecTOBaa MaTpMi^a. AcoecTOBan MaTpMi^a 
ABnfleTCfl AOCTynHbiM MaTepManoM, 
o6jiaAaK>i4MM Tpe6yeMWMM 3HaMeHM«MM 

nopMCTOCTM M CTOfiKOCTM B U^e/IOMHOM 
3JieKTpOJlMTe. 

Llejiecoo6pa3HO, mto6w b KaMecTBe 
MeM6paHHoro 3neKTpojwa Mcnojib30Banacb 
aHMOHOo6MeHHa« MeM6pana. Hcno/ib30BaHMe 
yKa3aHHoR MeM6paHbi no3Bon«eT orpaHMMMTb 
AMcfx}Dy3MK) cnMpTa ot aHOAa k KaTOAy m 
npeAOTBpaTMTb CHM)KeHMe yAe/ibHbix 

3/ieKTpMMeCKMX XapaKT6pMCTMK CBT3 M3-3a 

caMopa3p«Aa- 

UenecooCpasHO, mtoCw b KaMecTBe 
aHMOHOo6MeHHoft MeM6paHbi Mcno/ib30Bajiacb 
MeM6paHa M3 nojiM6eH3MMMAa30jia, 
AonMpoBaHHoro MonaMM OH. yKa3aHHafl 
MeM6pana oC^aAaeT TpeCyeMbiMM 3HaMeHM«MM 

npOBOAMMOCTM M A^4)y3MOHHUM 

conpoTMsneHMeM no oTHomeHMK) k nepeHocy 
cnMpTa. 

Llenecoo5pa3HO, mtoOw b KaMecTBe KaTOAa 
McnonbsoBancji AByxcno^Hbi^ 
ra30AMCJ)cf)y3MOHHbiM sneKTDOAC mApocfcMJibHbiM 
sanopHbiM cnoeM, o6pai4eHHbiM b CTopoHy 
sneKTponMTHo^ KaMepbi, m aKTMBHbiM cnoeM, 
o6pameHHbiM b cTopony BosAytUHOi^ KaMepbi. 
HaxiMMMe rMApocf)MJibHoro 3anopHoro cnofl 
no3BOJifleT Mcno/ib30BaTb B03Ayx b KanecTBe 

OKMCJlMTeJlfl npM nOBblLUOHHOM A^BJieHMM 6e3 

3aTon/ieHMfl aKTMBHoro cnofl KaTOAa. 

L4enecoo6pa3HO, mtoow b KanecTBe KaTOAa 
Mcnor»b30Banc« AByxcnoMHbiM 
ra30AMc|)ct)y3MOHHbiK sneicrpoA c nviApocpo6HbiM 
3anopHbiM cnoeM, o6pameHHbtM b CTopoHy 
B03AywHofi KaMepbi, m aKTMBHbiM cnoeM, 
o6pameHHbiM b CTopoHy s/ieicrpojiMTHoft 
KaMepbi. HanMMMe TMAPoc{)o6Horo 3anopnoro 
cnon no3Boji«eT McnonbsoBaTb B03Ayx b 
KanecTBe OKMC/iMTenn npM aTMOccpepHOM 
AaB/ieHMM 6e3 saTonneHMfl aKTMBHoro cnoa 
KaTOAa. 

L4enecoo6pa3HO, Mfo6bJ aHOA cocTOfin M3 
aKTMBHoro cnofl, coAepKamero 3-7 Mac.% 
cf)ToponnacTa, m MeM6paHbi na ocHOBe 
nojiM6eH3MMMAa3ona. YKa3aHHbi^ cocTaB aHOAa 
ooecneMMBaeT ero onTMMaxibHbie 

XapaKTepMCTMKM. 

L(eriecoo6pa3Ho, MTo6bi anoA cocToan M3 
aKTMBHoro cno», coAep>KaiAero 2-7 Mac.% 
noriM6eH3MMMAa30Jia, m MeMSpaHbi Ha ocHOBe 
nojiM6eH3MMMAa30Jia. yKa3aHHbi^ coctsb aHOAa 
ooecneMMBaeT ero onTMMaxibHbie 

XapaKTepMCTMKM. 

l4enecoo6pa3HO, mto6w anoA cocTon/i M3 
nopMCTofi HMKejieBOM* neHTbi, 3ano/iHeHHoCi 
nojiM6eH3MMMAa3onoM, m aKTMBHoro cno«, 
coAep^ainero 3-7 Mac.% c})ToponnacTa. 
YKasaHHbiM cocTaB aHOAa oGecneMMBaeT ero 
ortTMManbHbie XapaKTepMCTMKM. 

L4enecoo6pa3H0, mto6w aHOA coctowi M3 
nopMCTOft HMKe/iesoft neHTbi, 3anojiHenHO« 
nofiM6eH3MMMAa30JioM, m aKTMBHoro enow, 
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yKa3aHHbifl coctsb aHOAa o6ecnewnBaeT ero 
onTMManbHbie xapaKTepMcrnKM. 

L(ejiecoo6pa3Ho, mtoou a^LcocTOflJi m 
ac6ecTa, nponnraHHoro nonnl^^iMHAa30JioM, 

m aKTMBHoro cnofl, coAepxau^ero 3-7 Mac.% 
0ToponnacTa h 2-7 Mac.% 

no/in6eH3MMHAa3ona. YKa3aHHbift cocTaB aHOfla 
o6ecneHMBaeT ero onTHMa/ibHbie 

xapaKTepucTMKM. 

L4e/iecoo6pa3HO, mto6w b k3mgctb8 
aHOAHoro KaTann3aropa ncnonb30Banacb 
cuareMa HMKe^b-pyTeHnK. YKa3aHHbitf 
Kaiann3aTop no oTHoweHHio k ooumho 
ncnojib3yeMbiM KaTannsaTopaM M3 6naropoAHbix 
MeTannoB oGnaAaeT hm3koR cTOHMOCTbio h 
Tpe6yeMOM aneicrpoxuMMMecKOM aKTMBHOCTbK) no 
OTHOiueHHK) k peaKi^nn oKMcneHMfl cnnpTa. 

l4enecoo6pa3Ho, mo6bi b KanecTBe 
HeruiaTMHOBoro KaTann3aTopa Ha KaTOAe 
ncnojib30Banocb cepe6po Ha yrnepoAHOM 
HocHTene. YKa3aHHbitf KaTaniisaTop TonepaHTen 
no OTHOiueHHK) k cnwpiy n oGnaAaeT 

AOCTaTOMHOft aKTMBHOCTbK) no OTHOLUeHMK) K 

peaxLjMM BoccraHOB/ieHM« KMcnopoAa. 

L4ejiecoo6pa3HO, mtoCw coAepxaHne 
cepe6pa na HocHTene cocTaB/iano 7-18 Mac.%. 
YKa3aHHoe coAepacaHne cepeGpa Ha HocHTene 
flBnaeTCH onTHMajibHbiM Anfl peaKLjww 
BoccTaHOBneHun KMcnopoAa. 

Llenecoo6pa3HO, mto6w b KaMecTBe 
yrnepoAHoro HOCHTena An* cepe6pfmoro 
KaTann3aTopa ncnonb30Bajiacb caxa nnn 
rpacpuT c yAenbHOrt noBepxHOCTbio He MeHee 
60-80 M 2 /r. Hcno/ib30BaHne HOCMTena c 
yKa3aHH0^ yAe/ibHofi noBepxHocTbio nosBonaeT 
ooecneMHTb Tpe6yeMbie xapaiaepwcTHKU KaTOAa 
npH MMHMManbHOM coAep>KaHMi4 cepe6pa. 

l4enecoo6pa3HO, HTo6bi b KanecTBe 
HenriaTHHOBoro KaTartH3aTopa ncnojibsoBanncb 
nnponojiMMepbi N 4 -K0MnneKC0B Ha yrnepoAHOM 
HOCHTene. Hcnonb30BaHne nnpononwMepoB 
no3BOJi«eT OTKa3aTbc« ot cepe6pa m cHM3HTb 

CTOHMOCTb CBT3. 

L4enecoo6pa3Ho t MTo6bi coAepwaHHe 
nuponoriMMepa Ha yrnepoAHOM Hocirrejie 
cocTaonflJio 10-20 Mac.%. YraaaHHoe 
KonkinecTBO nupononnMepa o6ecneMHBaeT 
orrrnMaribHbie xapaKrepucTHKM xaTOAa. 

UenecooopasHo, mtoow b Ka^ecTBe 
yrnepoAHoro HOCMTe/in Ann nupononnMepHoro 
KaTann3aTopa Mcnoxib30Banacb carca win 
rpacJwT c yAenbHOM noBepxHocTbio He Hvwe 
60-80 M 2 /r. Mcnonb30BaHne yxasaHHoro 
HOCMTenn no3Bon«eT yMeHbwuTb KonnnecTBO 
ncnonb3yeMoro KaTanw3aTopa h o6ecneMMTb 
Tpe6yeMwe xapaKrepucrMKH. 

Uejiecoo6pa3Ho, mtoow b anoAHOM 
KaTann3aTope cucTeMW Huxenb-pyTeHuft 
ncnoxib30Bancfl HHKe/ib PeHea npn 
cooTHOiueHMH NtrAI. paBHOM 50:50. 
Hcnonb30BaHne yKa3aHHoro HHKerw no3BormeT 
ooecneMMTb TpeoyeMyio aKTHBHOCTb aHOAHoro 
KaTann3aTopa. 

L4enecoo6pa3Ho, MTo6bi HMKe/ib PeHea, 
ncnonb3yeMbj^ b aHOAHOM KaTa/iki3aTope, 
Aono/iHMTenbHo coAepwan Ao6aBKy Morw6AeHa 
npn cooTHOiueHMM Ni:AI:Mo, paBHOM 40:50:10. 
floBaBKa Monn6AeHa CTa6vuin3npyeT pecypcHbie 
xapaicrepHCTMKM aHOAHoro KaTanM3aT0pa 

L4enecoo6pa3HO, hto6w HMKe/ib PeHen, 
ncnorib3yeMbift b 3hoahom KaTa/tvujaTope, 
Aon on h men b ho 6bm npoMOTupoBaH nnaTMHOM. 

l4e/iecoo6pa3HO, mto6w HMKe/ib PeHe« c 
Ao5aBKOM MOJiM6AeHa, wcno/ib3yeMbi« b 
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npoMOTMDOBaH ruiaTHHOft. flo6aBKa nnaTMHbi 
cymecTBeHHo noBwiuaeT a»cniBHOCTb aHOAHoro 
KaTanM3aTopa ^fek 

L4ejiecoo6pa3HO,^^4To6bi coAepxaHne 
nraTMHbi h pyTenun b anoAHOM KaTann3aTope 
cocTaanHiio 8-15 Mac.% npw coAepxaHkin 
nnaTMHbi 0,08-0,3 Mac.%. YKasaHHbiW cocTaB 
aHOAHoro KaTann3aTOpa ooecneMUBaeT 
onTMManbHbie xapaicrepwcTMKM. 

l4enecoo6pa3HO, mto6w nnaTMHa m pyTenn« 
npucyTCTBOBann b aHOAHOM KaTann3aTope b 
BHAe KpucTannoB cnnaBa Pt-Ru pa3MepoM 5-7 
hm m yAeribHOfi nosepXHOcTbK) 45-60 M 2 /r. 
YKa3aHHbte napaMeTpbt KaTann3aTopa 
o6ecneHMBaioT Tpe6yeMbie xapaKrepucTHKM. 

L4e/iecoo6pa3HO, mto6w aHOA HMen 
Tpexcno^HyK) CTpyiaypy, BKniOMaiomyK) 
nopucTyio ocHOBy, cno«, oapaineHHbifl k 
oneKTponMTy, 3anonHeHHbiw 
nonn6eH3MMMAa3onoM, n aianBHbi^ cno«, 
coAepxamM^ KaTannsaTop n 

nonn6eH3MMHAa3on. Yi<a3aHHafl cTpyjcrypa 
aHOAa ooecneMHBaeT sc}x|)eKTHBHoe otcucneHne 
cnwpTa n Tpe6yeMbie xapaKrepMCTHKM. 

IlpoBeAeHHbi^ aHanM3 ypoBHfl TexHWCH 
noKa3an, mto 3a«BneHHa« coBOKynHOCTb 
cyiAecTBeHHbix npusHaKOB, MsnoxeHHaw b 
cjiopMyne M3o6peTeHM», Hen3BecTHa. 3to 
no3BorifleT CAenaTb bwboa o ee cooTBeTCTBMM 

KpMTepMK) B HOBM3Ha". 

flnfl npoBepKM cooTBeTCTBn« 3aflBiieHHoro 
H3o6peTeHkm KpnTepnio M M3o6peTaTeribCKM« 
ypoBeHb" npoBeAen AononHHTeribHbifi noncK 
n3BecTHbix TexHunecKnx peiueHu^ c ijenbio 
BbJ«BneHH« npn3HaKOB, coBnaAaioimix c 
OTniiMHTeribHbiMH ot npoTOTuna npn3Hai<aMM 
3afl&neHHoro TexnuMecKoro peiueHkm. 
YcTaHOB/ieHO, hto 3a«aneHHoe TexHiinecKoe 
peiueHMe He cneAyeT «bhwm o6pa30M v\z 
M3BecTHoro ypoBHfi TexHHKM. CneAOBaTeribHo, 
3aflaneHHoe n3o6peTeHne cooTBeTCTByeT 
KpvrrepMio "M3o6peTaTeribCKMM ypoBeHb". 

CyiAHOCTb M3o6peTeHHfl noncH«eTC« 
nepTe>KOM n npuMepaMM npaKTMsecKO^ 
peann3ai4MH CBT3. 

Ha MepTe>Ke npeAcraBneH b pa3pe3e CBT3. 

3a«BneHHbi« CBT3 coAepxnr aHOAHyio 
KaMepy 1 c wmakocthwm aHOAOM 2, B03AyuJHy»o 
KaMepy 3 c ra30AMC{)ct)y3kioHHbiM KaTOAOM 4. 
AHOAHaa KaMepa 1 omenena ot B03AytiiHOfi 

KaMepbl )KMAKMM UHe/lOMHblM SJieKTpOnHTOM 5 H 
MeM6paHHblM 3TieKTpOJ1MTOM 6, BbHIOJlHeHHblM 

us nopucTofl MeM6paHw, nponMTaHHoti 

3JieKTpOJ1HT0M, MflM M3 aHHOHOo6MeHHOtl 

MeM^paHW, AonwpoBaHHOfl MOHaMU OH, 
HanpkiMep, M3 nonn6eH3MMHAa3o/ia. 

CBeAeHMfl, noATBep)KAaK>u^kie B03MO)KHOCTb 
ocyiAecTBJieHMfl M3o6peTeHvin 

npuMep 1 . KaTOA MMeeT aKTMBHbiM cnoPi 
CMecu ca)KM Afl 100, npoMOTMposaHHOw 
nviponojiMMepoM TeTpa MeTOKcn(J)eHMJi 
nop0npnHa Ko6a/ibTa, c cycneH3ne« 
cJ)Topon/iacTa a KonnMecTBe 20 Mac.% no 
cyxoMy Beu^ecTBy. YKa3aHHa« cMecb atcrnBHO^ 
Maccu b KO/iMMecTBe 40 Mr/cM 2 HaHocvinacb Ha 
noAno>KKy KaTOAa mctoaom npeccoBaHMfl npn 
AaBneHnn 200 kt/cm 2 m npn TeMnepaType 
300 °C. Ahoa MMeeT aKTMBHbiK cnoi* M3 cMecu 
10 Mac.% Ni:Mo+Ru/Pt(9:1) n 5 Mac% 
c})ToponnacTa. YKa3aHHa« CMecb aianBHofl 
Maccbi b KoriMqecTBe 60 Mr/CM 2 HaHocunacb na 
noAnowicy mctoaom npeccoaaHMfl npn AasneHMM 
100 kt/cm 2 c nocneAyioinMM nporpeBOM b 
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MeTOAOM HanwjieHnw HaHeceHa MeM6paHa H3 
nonn6eH3HMHAa3ona ToninMHotf 60 mkm ia 
flonnpoBaHa b 6 M KOH. Tonj^ki& sneMeHT c 
y«a3aHHbiMki aHOAOM m ^Rttoaom npu 

MCnOJlb30BaHMH B K3MeCTBG TOrVlMBHOfi CMeCM 6 

M KOH m 6 M cnnpia n pa6oMefl TeMnepaType 
60°C pa3BHBaeT nnoTHOCTb TOKa 120 
mA/cm 2 npu HanpaxeHMM 0,5 B. 

ripuMep 2. KaTOA MMeeT aicmBHbiM' cnofl na 
ca>KH AA 100, npoMOTupoBaHHofi 15 Mac.% 
cepe6pa, nonyneHHoro BocaraHOBneHneM ero 
coneR 0opManbAernAOM, m 15 Mac.% 
cJyroponjiacTa. Yica3aHHafl ctwiecb aicrwBHofl 
Maccbt b KonnnecTBe 30 mi7cm 2 HSHOCMnacb Ha 
noAno>KKy MeTOAOM npeccoBaHMfl npw AasneHnn 
200 Kr/CM 2 ki TeMnepaType 300°C. Ahoa MMeeT 
aKTUBHbifl enow m cm ecu 15 Mac.% 
Ni:Mo+Ru/Pt(9:1) m 4 Mac.% 
nojin6eH3MMHAa3ona. YKa3aHHafl CMecb 

3KTMBHOfl MaCCbl B KOJIHMeCTBe 80 

Mr/CM 2 HaHocwiacb Ha noAnowcy MeTOAOM 
npeccoBaHnw npu AaaneHMM 100 kt/cm. Ha anoA 
MeTOAOM HaMasbiBaHMfl 7,5% pacTBopa 
nonn6eH3MMMAa3ona HaHeceHa MeM6p3H3 M3 
nonn6eH3MMMAa3ona tojiu^hho« 100 mkm m 
AonnpoBaHa b 6 M KOH. TonnnBHW^ aneMeHT c 

yK33aHHblMH 3HOAOM M IOTOAOM npM 

ncnojib30BaHHn b KanecTBe TonnuBa cMecw 6 M 
KOH m 4 M cnnpia n pafxiMefl TeMnepaType 
70 °C pa3BMBaeT nnoTHOCTb TOKa 80 
mA/cm 2 npu HanpaaceHHM 0,5 B. 

Ha ocHOBaHnn BbiiuenanoxeHHoro mo>kho 
CAenaTb BbiBOA, mto 33HBneHHbifi CBT9 MOweT 
6biTb peajiM30BaH Ha npaKTUKe c AocTuxe h m e m 
3aflBJieHHoro TexHMMeocoro pe3ynbTaTa, T.e. oh 
cooTBeTCTByeT KpnTepnio "npoMbiujfieHHafl 

npMMeHMMOCTb". 

(t>opMyna H3o6peTeHH«: 

1. CnnpTOBO-B03AyiUHblft TOnJIMBHbIM 

aneMeHT, coAepwamMfi aHOAHyio KaMepy c 
xwAKOCTHbiM Karanmmecm aKTMBHbiM aHOAOM, 
B03AywHyK> KaMepy c KaTannTMMecKn aKTMBHbiM 
ra30AH(Jxt)y3M0HHbiM KaTOAOM, ajieiaponuTHyio 
KaMepy c >khakmm m MeM6paHHbiM 
aneiapojinTaMM, pacnonoxeHHyio Me>KAy 

KaTOAOM M aHOAOM, OTJlUMaiOlAH^Cfl TeM, MTO B 

KanecTBe KMAKoro sneiaponMTa ncnonb3yeTCfl 
BOAHbiw pacTBop menoMM, a b KanecTBe 
KaTOAHoro KaTann3aTopa ncnonb3yeTcfl 
HennaTHHOBN^ KaTann3aTop, TonepaHTHbifl no 
oTHoiueHMio k owpTy. 

2. TonnnBHbiM aneMeHT no n.1, 

OTJlMHaKHUMfiCfl TeM, MTO B K3MeCTBe 

MeM6paHHoro aneicrpojiMTa ncnonb3yeTCfl 
nopncTa« MaTpni^a, nponnTaHHan menoMHbiM 

3/ieKTpOJlHTOM. 

3. TonnMBHWfl sneMeHT no n.2, 
OTJlMMafOmUVICJl TeM, HTO 8 K3MecTBe nopncTO« 
MaTpuqw ncno/ib3yeTCfl ac6ecToeafl MaTpnua. 

4. TonnnBHbift aneMeHT no n.1, 

OTTlMMaiOlAH^CH TeM, MTO b KaMecTBe 

MeM6paHHoro oneiaponMTa McnonbayeTca 
3HnoHoo6MeHHafl MeM6paHa. 

5. Ton/iMBHbi^ aneMeHT no n.4, 

OTTIMMaiOU^MftCfl TeM, MTO B K3MeCTBe 

aHMOHOo6MeHHO« MeM6paHbi McnonbsyeTca 
MeM6paHa m nonM6eH3MMMAa3ona, 
AonMpoaaHHoro mohbmm OH. 

6. TonnMBHbifl aneMeHT no n.1, 

OTHUMaJOmH^CJ? TeM, MTO B K3MeCTBe K3T0A3 

ncnoribsyeTCfl AByxcnotfHbifi 
ra30AHC|xt)y3MOHHbi^ aneicrpoA c rMApocJ)MnbHbiM 
3anopHbiM cnoeM, o6pameHHWM a CTopoHy 
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o6patneHHbiM b cropoHy B03AyuiHOM KaMepbt. 

7. TonnnBHut^^aneMeHT no n.1, 

OTJlMMaKDlUMtfCfl TeM^fe B KaMOCTBe KaTOAa 

ncnorib3yercfl ^PnByxcno^Hbi^ 

ra30An4xt)y3M0HHbi« sneiapoA c rnApoc})o6HbiM 
sanopHbiM cnoeM, o6pameHHbiM b cTopony 
B03AyuJHO« KaMepu, n aKTMBHbiM cnoeM, 
o6pai^eHHbiM b CTopoHy 3neKrpo/iMTH0« 
KaMepbi. 

8. TonjiMBHbift 3/ieMeHT no n.1, 

OTHMMaiOl^nRcn TeM, MTO aHOA coctomt m 

aKTMBHoro cnofl, coAepxau^ero 3-7 Mac.% 

0ToporuiacTa, m MeM6paHbi Ha ochobo 
nojiw6eH3MMHA330Jia. 

9. ToniiMBHbift aneMeHT no n.1, 

OTnMMaK)LHHfiCfl TeM, MTO aHOA COCTOMT H3 

aKTMBHoro cnofl, coAep>Kamero 2-7 Mac.% 
nojin6eH3MMktAa30Jia, m MeM6paHbi Ha ocnoBe 
nonn5eH3MMMAa30/ia . 

10. TonnnBHbift 3/ieMeHT no n.1, 

OTJlMMaK)lHH&Cfl TeM, MTO aHOA COCTOMT H3 

nopMCTOM HMKeneBOM" neHTbi, 3ano/iHeHHofi 
nonM6eH3MMMAa3onoM, m aKTMBHoro enow, 
coAep>KaiAero 3-7 Mac.% 4>Topon/iacra. 

11. Ton/iMBHbirt 3/ieMeHT no n.1, 

OTJlMMaJOl^MMCfl TeM, MTO aHOA COCTOMT M3 
nOpMCTOft HMKe/ieBOft JieHTbl, 3anOJlHeHHOM* 

noriM6eH3MMMAa3onoM, n aKTMBHoro enow, 
coAepwamero 2-7 Mac.% nojin6eH3MMMAa3ona. 

12. ToniikiBHbffl sjieMeHT no n.1, 

OTJlMMaiOlAM^Cfl T6M, MTO aHOA COCTOMT M3 

ac6ecTa, nponMTaHHoro nonM6eH3MMMAa3onoM, 
m aKTMBHoro cnon, coAep>KaiMero 3-7 Mac.% 
cf)ToporviacTa m 2-7 Mac.% 

noxiM5eH3MMMAa30/ia. 

13. TonnMBHbiR 3/ieMeHT no n.1, 
OTflMMaiOli^MMCfl TeM, MTO b KaMecTBe aHOAHoro 
KaTanM3aTopa Mcnonb3yeTCfl cMCTeMa 

HMKe/lb-pyTeHMM. 

14. TonjiMBHbifl sxieMeHT no n.1, 

OTJIMMafOU^MMCW TeM, MTO B K3MeCTBe 

HennaTMHOBoro KaTa/iM3aTopa Mcnonb3yeTCfl 
cepe6po Ha ymepoAHOM HOCMTene. 

15. TonnMBHbiw sneMeHT no n.1 4, 
OTJiMMatoiuMficH TeM, mto coAepKaHMe cepe6pa 
Ha HOCMTene cocTaBn^eT 7-18 Mac.%. 

16. TonnMBHbifl sneMeHT no n.1 4, 
oniMMaioiuMficH TeM, mto b KaMecTBe 
yrnepoAHoro HOCMTen« Ana cepe6pflnoro 
KaTanMsaTopa ncnonbsyeTcw caMa unM rpacJ)MT c 
yAenbHOM noBepxHOCTbio He MeHee 60-80 M 2 /r. 

17. TonnMBHbiM sneMeHT no n.1, 

OTnMMaK)U|MMCfl TeM, MTO B K3MeCTBe 

HennaTMHOBoro KaTanM3aTopa Mcnonb3yK>TC« 
nMpononMMepw N 4 -KOMnneKCOB Ha ymepoAHOM 
HOCMTene. 

18. TonnMBHbift 3neMeHT no n.1 7, 
oTnMMaioiAM^cfl TeM, mto coAep)KaHMe 
nMpononMMepa Ha ymepoAHOM HOCMTene 
cocTasnyieT 10-20 Mac.%. 

19. TonnMBHbifl sneMeHT no n.1 7, 
oTnMMaroinMBcfl TeM, mto b KaMecTBe 
yrnepoAHoro HOCMTen« pnn nMpononMMepHoro 
KaTanM3aTopa Mcnonb3yeTCfl caxa mjim rpac()MT c 
yAenbHoft noBepxHOCTbio He HMKe 60-80 M 2 /r. 

20. TonnMBHbirt 3neMeHT no n.1 3, 

OTnMHaKDlUMfiCfl TeM, MTO B 3H0AH0M 

KaTanM3aTope CMCTeMbi HMKenb-pyTeHMfl 
Mcnonb3yeTcn HMKerib Penen npM cooTHoiueHMM 
Ni : Al, paBHOM 50 : 50. 

21. TonnMBHbiR sneMeHT no n.20, 
oTnMMaioiAMflc« TeM, mto HMKenb PeHep, 
Mcnonb3yeMbi« b 3hoahom KaTanM3aTope, 
AononHMTenbHO coAep^MT Ao63BKy MonM^AeHs 
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22. TonjiMBHbifl 3/ieMeHT no n.20. 

OTHHMaK)U4H^Cfl TOM, MTO PeHea, 

wcnojibayeMbifl b aHOAHOf^reTajiH3aTope, 
Aonon h MTen bHO npoMOTupyeTcn nnaTMHoR. 

23. TonJiMBHufi aneMeHT no n.21, 
oTJiMMa»otun«cfl TeM, mo HHKe/ib PeHen c 
Ao6aBKO& Monn6AeHa, ncnonb3yeMbi& b 
shoahom KaTa/iH3aTope, AonojiHMTe/ibHO 
npoMOTupoBaH nxiaTHHOM. 

24. TonjiMBHbifi 3/ieMeHT no n.22 win 23, 
OT/iHHaiomMficfl TeM, wto coAepwaHHe nnaTMHw 
m pyreHMfl b 3hoahom KaTa/iM3aTope cocTaB/ineT 
8-15 Mac.% npn coAepxaHHH nnaTMHbi 0,08-0,3 



25. TonnnBHuft oneMeHT no xiK>6oMy m 
nn.22-24, OTJiHMaiomiiitofl TeM, mto ruiaTHHa m 
pyTeHMtf npucyT^JtoT b 3hoahom 
KaTajin33Tope b BKAW^CTanjioB cruiaBa Pt-Ru 

5 pa3MepoM 5-7 hm h yAenbHofl noBepxHocTbio 
45-60 M 2 /r. 

26. Ton/iMBHbift sneMem* no n.13, 

OT/lllMaiOmM^Cfl TeM, MTO aHOA MM60T 

Tpexcno«Hyio cTpyioypy, BKnicmaioinyio 
10 nopucTyio ocHOBy, cnofl, o6pameHHbifl k 
aneKTpojinTy, 3anojiHeHHbiPi 

n0Jlkl6eH3MMMA330J10M, M aKTMBHblV^ CJ10R, 

coAepjKatnuft KaTartH3aTop n 

no^n6eH3HMMA33on. 
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